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SPECIFICATION 

1 • Title of the Invention 

METHOD FOR FORMING RESIN COATING FILM ON SURFACE OF PERFORATED 
SCREEN-FORM METAL MEMBER 

2. Claims 

A method for forming a resin coating film on the surface of a perforated screen-form metal 
member, comprising a step in which a first coating film is formed by coating the surface of the 
perforated screen-form metal member that is being treated with a colored resin coating material, 
a step in which a second coating film is formed by coating the surface of this first coating film 
with a [light-]transmitting radiation-curable resin coating material, and a step in which the 
second coating film is cured by irradiation with radiation. 

3. Detailed Description of the Invention 

(Field of Industrial Utilization) 

The present invention relates to a method for coating and forming [a film] on the surface of a 
perforated screen-form metal member for purposes of coloring or anti-rust protection, etc. This 
method is devised so that a resin coating film is formed using a resin coating material that 
undergoes a curing reaction [when exposed to] radiation such as ultraviolet light or an electron 
beam (hereafter referred to as a "radiation-curable resin coating material). 

(Prior Art) 

In recent years, in devices such as electric razors for women or high-class electric razors, 
coloring has been applied to conventional outer blades consisting of metals, and there has been a 
trend to provide products in which variations are introduced into product models by means of 
such color variations, and the purchaser can freely select [the desired product]. 

(Problems that the Invention is to Solve) 

Conceivable methods for such coloring include methods in which a coating film is formed on 
the surface of a perforated screen-form metal member such as an outer blade by applying a 
colored resin coating material (diluted by means of a solvent) using a dipping or blow-coating 
technique. In the case of such methods, however, since the coating material is an ordinary resin 
coating material, the anti-peeling strength with respect to the metal member is high, but the 
surface hardness is low. Consequently, as a result of long-term use, wear progresses and 
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scratching tends to occur due to contact with whiskers or sweater lint balls, etc. Accordingly, 
there is a danger that the outward appearance will suffer by such scratches, etc. 

Accordingly, a slight improvement in terms of peeling resistance and hardness can be 
obtained by baking an ordinary resin coating material. However, in the case of sheet-form metal 
members of the perforated screen type used in electric razors or lint removers, etc., since the 
thermal capacity is small, the temperature of [the member] itself rises, so that the member is 
susceptible to thermal effects such as crystal enlargement. Especially in the case of sheet-form 
metal members that are formed by electro-casting using nickel, [the members] become 
conspicuously brittle. 

Accordingly, instead of the above-mentioned ordinary resin coating material, it is desirable to 
use a radiation-curable resin coating material that can be cured in a short time, and that allows a 
curing treatment in which almost no heat is applied. 

If such a method is used, the hardness can be increased, and the wear resistance can also be 
improved. However, because of an impairment caused by the contained pigments used for 
coloring, sufficient curing cannot be obtained in the deep layer portions of the coating film. As a 
result, the content of the coloring agent (pigment, etc.) must be reduced, so that the desired 
coloring cannot be obtained. 

(Means for Solving the Problems) 

The present invention was devised in light of such facts. The present invention is devised so 
that a resin coating film is formed on the surface of a perforated screen-form metal member [by a 
method comprising] a step in which a first coating film is formed by coating the surface of the 
perforated screen-form metal member that is being treated with a colored resin coating material, 
a step in which a second coating film is formed by coating the surface of this first coating film 
with a [light-]transmitting radiation-curable resin coating material, and a step in which the 
second coating film is cured by irradiation with radiation. 

(Embodiments) 

Next, an embodiment of the present invention will be described based on the figures. The 
figures show the outer blade of an electric razor as an example of the metal member that is being 
treated. This outer blade 1 is formed as a perforated screen that has numerous hair introduction 
holes 2 and rib parts 3 between the hair introduction holes by casting by an electro-casting 
process using nickel or an alloy of nickel and cobalt, or by pressing an ultra-thin stainless steel 
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plate. A resin coating film 4 used for coloring and anti-rust protection is formed on the surfaces 
of the above-mentioned rib parts 3. 

In Figures 2 and 3, when the resin coating film 4 is formed, a radiation-curable resin coating 
material (for use on metals) with a pencil hardness of 1 to 2 H is first applied to the metal 
surfaces of the rib parts 3 by blow-coating using a spray gun, so that a first coating film 5 is 
formed. 

This resin coating material contains a coloring agent, so that this first coating film 5 shows 
the desired color. However, because of the effects of this coloring agent, it is difficult to obtain a 
sufficient hardness [in this coating film]. Of course, this first coating film 5 may also consist of 
an ordinary colored resin coating material. Next, a light-transmitting radiation-curable resin 
coating material (for use on plastics) with a pencil hardness of 5 to 6 H is similarly applied to the 
surface of the first coating film 5 by blow-coating using a spray gun, so that a second coating 
film 6 is formed. Afterward, the second coating film 6 is instantaneously cured by irradiation 
with radiation (ultraviolet light or an electron beam). [The present embodiment was carried out] 
as described above. 

Accordingly, since the first coating film 5 is colored, and the upper surface is formed by the 
second coating film 6 with light-transmitting properties, a coloring effect with depth can be 
obtained. Moreover, since the upper-layer second coating film 6 can transmit radiation to the 
deep layer portions, a completely cured state can be obtained; accordingly, a sufficient surface 
hardness is obtained, so that the resistance to wear is improved. 

Incidentally, an acrylic-epoxy resin coating material with a polyester base, for example, is 
used as the radiation-curable resin coating material for use on metals, and (for example) an 
acrylic-ester-type resin is used as the radiation-curable resin coating material for use on plastics. 

Furthermore, if the second coating film 6 is caused to contain a silicone oil at the rate of 0.5 
to 5 wt% (preferably approximately 1 .5 wt%), the slickness of the surface of the resin coating 
film 4 can be improved as a result of the bleeding phenomenon, so that a good feeling on the skin 
can be obtained, and the hair introduction effect is also enhanced. 

In this case, furthermore, as is shown in Figure 2, the outer surface of the second coating film 
6 shows a greater central protrusion than the surface shapes of the rib parts 3. The reason for this 
is as follows: namely, the radiation-curable resin coating material does not require a large 
amount of solvent, and can be cured while still retaining a high viscosity, so that a central 
protruding shape can be obtained. Accordingly, the effect of introducing whiskers, etc., into the 
hair introduction holes 2 is heightened, and contact with the skin or clothing is made gentle. 
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Consequently, not only is it possible to prevent scratching, but [the coating film] has 
[light-]transmitting properties so that a lens effect is manifested, thus making it possible to obtain 
a deep coloring [effect]. 

In the present invention, as was described above, a resin coating film is formed on the surface 
of a perforated screen-form metal member [by a method] comprising a step in which a first 
coating film is formed by coating the surface of the perforated screen-form metal member that is 
being treated with a colored resin coating material, a step in which a second coating film is 
formed by coating the surface of this first coating film with a [light-]transmitting radiation- 
curable resin coating material, and a step in which the second coating film is cured by irradiation 
with radiation. Accordingly, a metal member showing a desired color can be obtained. In 
particular, since the second coating film has [light-]transmitting properties and exhibits a lens 
effect, coloring with depth can be obtained. Furthermore, even if wear should occur as a result 
of contact with whiskers, etc., the transparent second coating film on the surface side is only 
slightly worn; accordingly, there is no damage to the colored first coating film, so that a colored 
metal member with a long useful life can be obtained. 

Furthermore, since the second coating film on the surface side consists of a radiation-curable 
resin, this film is not attacked by chemicals such as shaving foam used for shaving or benzene 
used for cleaning clothing. Moreover, since the second coating film has [light-]transmitting 
properties, complete curing can be accomplished in a short time, and the material properties of 
the perforated screen-form metal member are not subjected to thermal effects, so that a sufficient 
mechanical strength can be maintained. In particular, the second coating film can easily be 
formed as a film with a shape in which the central portions [of the rib parts] protrude further than 
the outer surface shapes of the rib parts of the perforated screen. Accordingly, in cases where 
[the present invention is] applied to the outer blade [of an electric razor], the effect of 
introducing hairs such as whiskers or lint balls can be heightened, and the contact with the skin 
or clothing can be made more gentle. Thus, the present invention is ideal for use in electric 
razors or lint removers. 

4. Brief Description of the Drawings 

Figure 1 is an unfolded plan view of the outer blade of an electric razor, showing one 
example of the metal member that is treated [in the present invention]. Figure 2 is an enlarged 
sectional view of an outer blade obtained by the method of the present invention. Figure 3 is a 
partial enlarged sectional view in Figure 2. 
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1 . . . Outer blade of electric razor (one example of metal member that is treated); 2. . . Hair 
introduction holes; 3... Rib parts; 4... Resin coating film; 5... First coating film; 6... Second 
coating film. 

Applicant: Kyushu Hitachi Maxell, Ltd. 
Representative: Seigo Sato 




Figure 1 




Figure 2 




Figure 3 
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